The contribution of involving patients and public in health research is widely reported, particularly within mental health research. Less is written about such contributions to doctoral research. The research focus of this doctoral research, selfharm in older adults, was put forward by a Patient Public Involvement Engagement (PPIE) group, who contributed to its development.
| BACKG ROU N D
The involvement of patients and the wider public in health research has been reported increasingly over the last decades. The rationale for including a patient and public perspective across a range of research methodologies, including systematic reviews (SR) and qualitative studies, has been advocated by leading health authorities such as the United Kingdom's (UK) National Institute for Health Research advisory group INVOLVE. 1 Within SRs, for example, including patient perspectives has shown to improve the quality of studies and relevance of findings to patients. [1] [2] [3] Despite these benefits, the reporting of Patient Public Involvement and Engagement (PPIE) in SRs is still scarce. 4 In contrast, evidence of the benefits of PPIE in qualitative health research has been increasingly documented. [5] [6] [7] [8] Within the field of mental health, research conducted in collaboration with the public has gained popularity due to its potential of enhancing quality and appropriateness of research, improving engagement of interventions, alongside the gained service-user perspective contributing to the acceptability and applicability of research. 5, [9] [10] [11] [12] Several challenges have been reported when conducting research with vulnerable populations, for instance those living with mental health problems, such as difficulty reaching participants, lack of engagement and difficulties in capturing insider perspectives.
Such challenges could be mitigated by including the patient perspective from early in the research process. 9, 10 In the UK, the country where this study was conducted, PPIE is now a prerequisite for many funding bodies, but is not a requirement for doctoral studies, which may result in a lack of PPIE in the work of early-career researchers. Reported challenges for PPIE involvement include lack of researchers' engagement and involvement, which could be mitigated by incentivising early-career researchers to include PPIE in their research. 5 Furthermore, many doctoral studies are unfunded, resulting in an added difficulty to PPIE involvement as there may be no funding for PPIE activities.
The aim of this paper was to critically reflect on the process, potential impact and identify challenges/opportunities in involving robust PPIE in a doctoral research, including a SR and qualitative study.
The concept of this research arose from an earlier project on self-harm in primary care, 13 which was undertaken in collaboration with a PPIE group. As an outcome of that study, PPIE members noted the importance of investigating self-harm in older adults. This is a population which is often overlooked, yet recent studies suggest self-harm in older adults results in increased mortality compared to younger groups. 14, 15 The group contributed to developing the idea as a doctoral research proposal and funding application, resulting in the doctoral research project presented here.
The research consisted of two components: a SR and a qualitative study. Brief summaries of the research questions, project design, methods and results of the two studies are presented in Boxes 1 and 2 .
| ME THODS
We undertook a critical reflection on the research process, challenges encountered in involving PPIE and its impact on the doctoral study. To do this, we reflected on the research as a whole, the aim of PPIE, who group members were, the support offered to them and details of how involvement was structured. The reflection is based on the minutes of research meetings and PPIE workshops, which documented discussions on changes to the project resulting from PPIE, together with a review of the PowerPoint slides presented to the group. To document the involvement of PPIE in this doctoral research project, the reporting checklist GRIPP2-SF (Guidance for Reporting Involvement of Patients and the Public-Short Format) was followed (Appendix 1). 16 PPIE members of the previous study 13 who had suggested the topic of the doctoral research and who met inclusion criteria were invited to join the new PPIE group. Inclusion criteria were having previous lived experience with self-harm as an older adult (60 years or older) and/or have worked with (eg support worker) or cared for (eg carer) an older adult with self-harm behaviour. PPIE involvement in the study was supported by the PPIE team at Keele University, which has over a decade of experience involving patients and the public in health research. The structure and operations of the PPIE team within the Research Institute have been reported elsewhere. 17 Individuals from the previous PPIE group were invited to participate in the present research. Interested individuals and consequently the PPIE group for this research consisted of an older female adult with self-harm history, a male carer and a female support worker with previous experience of self-harm. All members were aged 60 and over. The decision not to look for any further PPIE members was made by the research team considering the importance of maintaining and sustaining a PPIE group throughout the 3-year duration of the study, and the group already offering the range of expertise needed, particularly in light of members' previous PPIE experience. Regular communication was put in place, including quarterly updates on the PhD project and a feedback postcard after each workshop summarising PPIE contributions and any changes undertaken as a result.
| PPIE training and workshops for PPIE members
A total of four workshops were held at different stages of the research, in order to work simultaneously on both the SR and qualitative study. Duration of workshops varied from two to three hours, with half of the time in each allocated to the SR and the other half to the qualitative study. All workshops were held at the University, a location familiar to group members because of their participation as PPIE members in the previous study. 13 Travel reimbursements and vouchers for compensation of time spent were provided after each workshop following current guidelines. 18 Before each workshop and at regular intervals throughout, PPIE members were asked verbally if they felt comfortable and able to continue participating. On no occasion did any PPIE member decline to continue, with all three members attending the four workshops. Before each workshop, the research team discussed areas to be covered.
The research team took key decisions regarding the role and level of involvement of the PPIE group, including the decision not to include members as co-researchers/co-interviewers because of concerns not to cause undue emotional upset. Further discussions took place with the group to clarify roles and refine levels of participation in order to avoid overburdening. PPIE members did not offer suggestions with regard to the structure of their involvement.
Both of these concerns were rooted in ethical issues around the well-being and safety of PPIE members. To record the impact of the involvement and contribution of PPIE members in the study, the team documented the changes made and overall contribution after each of the workshops and fed this back to PPIE members. Conversations held amongst the research team allowed for the analysis and consideration of PPIE contribution to the study. Furthermore, there were opportunities for the group (PPIE group, researchers and PPIE coordinator) to reflect on the research project and process.
Throughout the different stages of involvement, brief training (on the topic and methods of enquiry) and support were given to PPIE members. Support (logistical, training and well-being) was provided by the PPIE coordinator (AH), in addition to the attending research members (IT and/or CCG). Logistical support included ensuring meeting venues were accessible to members, as well as coordinating meetings at a date and time convenient for PPIE members.
Training support entailed lay friendly and accessible materials explaining the details of the research project. Support for well-being included enabling members to feel they could speak freely within workshops and ask questions of any kind and careful observation of members' emotional and physical needs (ie presenting data sensitively, ensuring adequate breaks for refreshments). Mechanisms were put in place so that if any distress associated with being a PPIE member was noted, this could be addressed appropriately. Two research members (IT and CCG) have clinical backgrounds in mental health, and it was anticipated that one of them would speak privately with the individual, check the nature of distress and identify with them appropriate ways forward. Broader implications would be discussed with the wider team to identify possible implications for PPIE generally and additional support strategies for the group if appropriate. However, no situations of distress were encountered.
Regarding researchers' well-being, after each workshop and throughout the study duration, research members had the opportunity to discuss sensitive and potentially upsetting matters with the rest of the research team. Although no distress was encountered, discussions held with the rest of the research team were helpful to Box 1 Summary of Methods and Results of the systematic review of self-harm in older adults
Research question
What are the main characteristics (rates and risk factors) of older adults who self-harm, including clinical characteristics and lived experiences of self-harm? Exclusion criteria were narrative reviews, letters, editorials, commentaries and non-English language studies for which interpretation could not be obtained.
Methods of the systematic review of self-harm in older adults
The methodological quality of studies was independently appraised by pairs of reviewers.
Results from included manuscripts were summarised using thematic analysis and synthesis.
Results of the systematic review of self-harm in older adults
Forty studies met inclusion criteria. Previous history of self-harm, previous and current psychiatric treatment and socio-demographic factors (single, living alone and younger older adults aged 60-74 years old) were found to be significant risk factors for self-harm repetition.
Others, such as alcohol/drug use, psychiatric history and a diagnosis of musculoskeletal conditions such as arthritis were also associated with self-harm repetition but the overall quality of evidence for these factors ranged from low to very low. A thematic analysis of the influencing factors for self-harm in older adults is summarised in Figure 1 We now present full details of the workshops, first in terms of contribution to the SR and then to the qualitative study.
| Systematic review
At the first workshop, members from the PPIE group and research team were introduced and an outline of the doctoral research project was presented. The presentation was followed by a discussion of different definitions used in the research literature. PPIE members also deliberated on set eligibility criteria for the SR. However, SRs are a very specific and complex approach to synthesising evidence, and it became apparent in the workshop that more information regarding the process of conducting SRs needed to be provided to PPIE members in order for them to make a meaningful contribution.
Consequently, in the second workshop, the concept and process for undertaking SRs were presented and defined in detail. The different stages of SRs were explained, alongside the overall purpose and contribution of this approach. Time was given for discussion and questions. The results of the initial search strategy and index papers (n = 4) to be included in the review were also presented along with instruments for data collection (data extraction sheet and quality assessment toolkits) to ensure comprehensive capture of data items relevant to the SR. An a priori protocol was subsequently established and registered on PROSPERO, an international prospective register of systematic reviews: CRD42017057505.
During the third workshop, results from the final search strategy were presented and discussed to seek PPIE members' views and interpretations. Members also contributed to the thematic synthesis from the included qualitative studies.
In the fourth and final review workshop, advice from the group was sought on dissemination of the SR findings and ways to maximise impact.
| Qualitative study
PPIE members' opinions were considered in the planning of the study design. In the first workshop, the proposed research questions (informed by the previous PPIE group) were presented to members for feedback. An outline of the proposed data collection methods, as well as public-facing documentation, was also presented. Given the Box 2 Summary of Methods and Results of the qualitative study on self-harm in older adults
Research questions
What are the perceived motivations for self-harm in older adults?
What are the barriers and facilitators of access to care and support?
What are the potential roles, if any, of family, friends, third sector and primary care in supporting older adults who self-harm?
Methods of the qualitative study on self-harm in older adults
Semi-structured interviews were held with older adults (≥60) who engaged in self-harm and third-sector support workers in England.
Older adults were invited to consent to a follow-up interview to be conducted one to three months after the first interview in order to allow further discussion, reflection and analysis of the first interview. Inclusion criteria for older adults were current or previous self-harm history (within the age of 60); third-sector support workers having previous experience working with older people who self-harm. All participants needed to be fluent in English to be eligible. Participants were recruited from third-sector groups, online advertisement and advertisement in North Staffordshire. Interviews were recorded, transcribed verbatim and data analysed using thematic analysis and constant comparison methods.
Ethical approval was obtained from Keele University's Ethics Review Panel (REF: ERP1333).

Results of the qualitative study on self-harm in older adults
Between September 2017 to September 2018, 24 interviews were conducted involving 16 participants. All older adults had a diagnosis of mental illness in addition to a physical illness. Different identified stressors experienced throughout the life-course left older adults in a vulnerable position where self-harm was used to manage distress. Stressors included adverse events, loss, interpersonal and health problems. Shame and stigma were experienced by older adults.
Interpretation of findings of the qualitative study on self-harm in older adults
Self-harm was experienced within a suicidal spectrum of no-suicidal intent to attempted suicide, providing evidence of self-harm being non-static and evolving throughout the life-course. Findings suggest that the relationship between self-harm and future repetition is more complex given that in some older adults, engaging in self-harm allowed them to avoid suicide. Self-harm is well concealed in older adults given high levels of stigma experienced within this population, which may lead older adults not reporting self-harm or seeking support. Older adults with comorbid health conditions should be adequately assessed for risk of suicidal behaviour.
scale of the anticipated contribution of the PPIE group to all aspects of the work, this first meeting was held prior to submitting the study proposal to ethical review.
During the second meeting, members were updated regarding the progress of the study and issues around participant recruitment were considered in detail, including appropriate ways of reaching potential participants.
The third meeting explored difficulties in recruitment and possible alternative strategies for identifying potential participants. Also discussed were timelines for fieldwork, data generation and analysis.
Methods for analysing qualitative data were briefly presented, concentrating on the analytical approach to be used when conducting the research.
The fourth workshop was used to discuss ongoing challenges encountered whilst recruiting participants. Data from interview transcripts were also presented and members invited to contribute to their analysis.
| RE SULTS
The results of PPIE in this doctoral research project are presented and discussed below, first in terms of the SR, followed by the qualitative study. Building on previous research, 3, 19, 20 Table 1 highlights the challenges encountered throughout the research process when involving PPIE, as well as suggestions for researchers looking to adopt PPIE in their research. In Table 2 , examples for both the SR and qualitative study are provided regarding the changes made after PPIE involvement in the research.
| Systematic review
| Workshop 1: Refining the scope of the review
PPIE members influenced the scope of the SR by refining the overall aim and definition of key terms (self-harm and older adults). The main difference amongst existing definitions of self-harm consists of the presence or absence of suicidal intent when engaging in self-harm (non-suicidal self-injury vs attempted suicide). 21 After considering the strengths and limitations of the existing definitions, members reached consensus and selected the National Institute for Health and Care Excellence (NICE) Guidelines 22 definition for self-harm: 'any act of self-injury or self-poison irrespective of apparent purpose of the act'. Reflecting discussions within the research team, the group were also asked to consider how best to define older adults (eg age criteria). It was agreed to use the World Health's Organization definition of any person aged 60 and over. 23 
| Workshop 2: Introducing systematic reviews, search strategies and outcomes
In the second meeting, the initial draft search strategy was refined by the group to include additional terms (see Table 2 ). PPIE members also helped refine the inclusion and exclusion criteria, to exclude or perform subgroup analyses of studies reporting self-harm with exclusive suicidal intent. As mentioned above, in workshop 1, the group had agreed on an overall focus of self-harm (including both suicidal and non-suicidal intent). However, when presented with the distinction in the literature between those studies using the term 'non-suicidal selfinjury' and those using the term 'attempted suicide', the group decided that clarification in the analysis and interpretation of findings was needed around the different self-harm definitions used by studies.
Lastly, regarding data extraction and analysis, PPIE involvement led to the addition of other self-harm outcomes related to alcohol and drug use of participants, as well as subgroup analyses according to age groups of older adults (ie 'younger older' adults: 60-74; 'older older' adults 75 and over).
| Workshop 3: Analysis and interpretation of SR findings
Members identified limitations to the SR findings, particularly around the representation of younger older adult age groups and also methods of self-harm reported amongst the studies. Findings from the SR showed that available evidence was mostly from hospital-based settings in which those with more severe outcomes were cared for. This led PPIE members to speculate on the likelihood of self-harm amongst older adults being under-reported. The group suggested that self-harm presentations using other less fatal methods such as self-injury were likely to be under-represented in clinical presentations to health services and therefore not captured by the SR.
A conceptual framework ( Figure 1) was developed from the different identified themes emerging from the qualitative data of the SR. From the initially presented themes (n = 16), the group clustered these into three overarching themes: loss of control contributing to the suicide attempt, increased loneliness and isolation and ageing 
| Workshop 4: Dissemination of findings and pathways for engagement
The final workshop in which the SR was discussed focused on identifying strategies to disseminate findings from the SR with members of the wider public. The group co-designed an information leaflet (Appendix 2) based on the review's results. As part of this, in addition to the already identified NICE guidelines definition of self-harm, PPIE members added another commonly used definition which they considered to be more understandable to a lay audience ('a coping mechanism that is harmful to a person's wellbeing'). PPIE members also suggested including additional sources of support based on their own experiences (helplines for older people and general practitioners).
In addition to contributing to the content and format of the leaflet, the group also suggested venues where the information leaflet might be made available in order to be more accessible to at risk individuals and those supporting them (eg pharmacies, GP practices, libraries, retirement accommodation and third-sector services).
Lastly, a discussion took place on other dissemination activities such as developing abstracts, presentations and publications, to reach consensus on the best approach to ensure recognition of the group's contributions, whilst protecting privacy.
| Qualitative study
| Workshop 1: Defining aims and methods of qualitative study
In addition to agreement on definitions, members identified different factors which may be of importance and relevance when researching the experiences of older adults who self-harm. Members critiqued and added to the overall research questions of the study and ensured these were service-user focused as reflected in were presented to the group to seek feedback The PPIE group provided tips for encountering challenging situations in recruitment: (a) ensuring to state clearly from the start the age range and self-harm definition used as eligibility criteria; (b) discuss with support workers any difficulties encountered with participants wanting to engage in the study that were not eligible
The group was asked their views on whether to include other participant groups (eg third-sector workers). Members supported the idea of including third-sector workers as they felt that interviewing this group was important, given their frequent contact with older adults who self-harm. Furthermore, the group confirmed appropriateness of additional follow-up interviews with older adults, as they considered this would aid rapport building and trust between researcher and study participants.
Lastly, the group contributed to refining participant-facing documents, including study posters, topic guides, information leaflets and consent forms. Members confirmed the proposed content areas for the topic guide (Appendix 3). Some of the changes made in these documents are summarised in Table 2 .
| Workshop 2: Refining recruitment strategies
Members identified the likely difficulties in using one of the proposed recruitment avenues (community groups, not specific to provide support for self-harm) and considered that some older adults may not self-identify and/or be unprepared to discuss their self-harm. The group suggested alternative methods of recruitment to help reach the targeted population: local third-sector groups for older people, as well as female-specific support groups and mental health charities. These suggestions confirmed discussions taking place within the research team. Members' alternative suggestions of recruitment strategies were adhered to following considerations by the research team.
| Workshop 3: Preparation for data analysis
A brief introduction to data analysis was provided as preparation for meeting 4 when transcripts would be analysed. Alternative recruitment strategies were discussed with the group given the initial low-participation rate. PPIE members suggested that IT should attend the local self-harm support group regularly, as they felt this would make potential participants feel more comfortable when approached to participate in the study. Once again, this reflected and supported discussions within the research team. Following these suggestions seems to have resulted in increased participation.
| Workshop 4: Analysis and interpretation of findings of the qualitative study
Collaboratively, the group identified initial themes emerging from the data, as well as initial grouping of codes and categories. All views were considered and incorporated into the analysis. The input to the analysis contributed lay perspective to interanalyst consensus/triangulation of the data, 24 increasing the potential relevance for older adults who self-harm. In several instances, the group provided an additional interpretation and understanding of initially proposed themes and explanations of the data as can be seen in Table 2 (eg different self-harm methods used by participants according to the varying stimulus to self-harm). Lastly, discussions held about difficulties encountered in recruitment and interviewing were helpful as feedback was received from the group with how best to handle challenging situations. 
| D ISCUSS I ON
| Challenges and opportunities of involving PPIE in a doctoral research project
Involvement and engagement with PPIE in the research process contributed to improving relevance, legitimacy and validity of findings.
Collaboration and ongoing consultation with PPIE in the research process contributed to the added perspective and understanding of study findings, as well as ensuring a broader capture and prioritisation of the public's needs. This study adds to the growing evidence of PPIE's impact and contribution to improving the quality of research projects. [3] [4] [5] 8 When conducted with adequate support and guidance, PPIE can offer researchers, patients and the public continuity in the research process. Such was the case when conducting this doctoral research project, given the repeated engagement from PPIE members throughout the study. Continuous PPIE involvement was achieved through careful consideration of the PPIE group's capacity, level of involvement, respect of well-being and adequate training and support.
Drawing upon previously identified frameworks identifying challenges of involving PPIE in research, 3, 17, 19, 20 for meaningful involvement of PPIE in research include lack of researchers' engagement and involvement. 5 We believe that by introducing PPIE to early-career researchers, such as doctoral students, challenges of meaningful involvement and initial resistance from researchers can be mitigated, as well as contributing to building an early research culture where PPIE is part of researchers' agenda.
Avoiding tokenistic involvement is one of the reported challenges for PPIE as summarised in Table 1 . The level of PPIE involvement was carefully considered and discussed amongst the research team, PPIE coordinator and PPIE members. In particular, overburdening PPIE members was a concern when thinking of the level of involvement in this sensitive topic. Through discussions, a balance was reached to ensure meaningful involvement whilst maintaining PPIE members' well-being. Our study not only reports the involvement of patients and the public throughout the research using the recommended reporting checklist GRIPP2-SF (Appendix 1), but also identified and made use of other studies reporting best practice for involving PPIE in health research, both for SRs 3, 19 and qualitative studies. 6, 20, 25 Reflecting on the process of involvement and impact of PPIE was carried throughout the doctoral research project.
Increasingly, PPIE has been reported amongst populations with health conditions in an effort to gain the added perspective and experiential knowledge of those experiencing the health condition. 5, 11 Self-harm is not a health condition or disorder, but rather a behaviour that an individual engages in. However, many people engaging in self-harm report physical and mental health comorbidities, with higher comorbidities amongst older adults. 15 Considerations of the capacity, level of involvement and unwanted added burden to patients must be taken into account when involv- 
| Limitations
There were two main limitations. Firstly, the number of PPIE members (n = 3) included in this study was small. However, these members belonged to different groups of the population of interest, including support workers, carers and older adults with experience of selfharm. Furthermore, we believe having a small but closely involved PPIE group aided in achieving equal contribution and representation to the study by all members, as well as continuity. Given the sensitive topic of research, a larger PPIE group could have hindered the involvement and equal representation of all members, as well as risked dropout of PPIE members throughout the duration of the study.
Therefore, we believe that the number of PPIE members included in this doctoral research project allowed an in-depth involvement.
Furthermore, it was also not possible to recruit any PPIE members belonging to minority groups. People from ethnic minorities and lesbian, gay, bisexual and transsexual (LGBT) groups also engage in selfharm behaviour, which is often hidden. 27, 28 However, PPIE members in this research were all of a white-British heterosexual background, limiting the voice of these minority groups in the research.
| Future research
Further research reporting the involvement of patients and public in health research is needed, particularly transparent documenting of the process and impact of such involvement. Research addressing PPIE involvement with at risk or vulnerable populations is needed in order to report on the context-specific challenges and opportunities when working with such groups. Future research involving PPIE should report and address possible ethical concerns and document the steps taken to address these. Lastly, further work is needed to document more fully the challenges and opportunities of PPIE in doctoral research.
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CO N FLI C T O F I NTE R E S T
APPENDIX 3
Topic guide used in qualitative study
TO PI C G U I D E O LD E R A D U LT S O PEN I N G
Introduction.
State purpose, motivation and timeline.
Confirm participant has understood and signed informed consent prior beginning interview. If any questions regarding study details or informed consent (confidentiality and anonymity) arise, they will be answered prior the start of the interview and checked again at the end. Throughout prompts such as 'can you tell me more' etc will be used. • Could you tell me about any experience were you accessed care in the health or social services after having self-harmed? Are there other sorts of support that you would find helpful, or that you think other people might find helpful? Please say more….
Closure
Reflection and wrapping up
• Is there anything else you would like to add?
• How have you found today's interview? Any issues arising needing support?
• Are you happy to have a second interview?
Check consent END
